The aim of this study is to present clinicopathologic characteristics of two cases with schwannoma of the tongue and to review the literature. Both cases with mass in tongue underwent surgery by intraoral approach and histopathologic diagnosis of both was schwannoma. English medical literature for articles reporting tongue schwannoma from year 1996 to 2010 was searched in Pubmed. 67 cases were found in English, 48 cases had full text document and 42 of them were providing specified criteria. The average age was 30.92. There was no significant difference regarding sex (24 male, 18 female). Masses were located at the tip of tongue in 9 cases, at the base in 10 cases, at the lateral side in 16 cases, at the ventral surface in 6 cases and at the sublingual surface in 1 case. Painless swelling and tenderness were the most significant symptoms. Intraoral approach was used for 38 cases, suprahyoid pharyngotomy approach was used for 2 cases, and other two were excised by submandibular approach. Total surgical excision is the treatment of choice and intraoral resection was the common approach for majority of tongue schwannomas.
Introduction
Neurogenic tumors include malignant and benign variants; benign group constitute neurofibroma, schwannoma, neuroma and perineuroma; malignant group constitutes malign peripheral nerve sheath tumors (neurogenic sarcoma, neurofibrosarcoma, malignant schwannoma) (1, 2) . Schwannoma was first defined in 1906 by Verocay J. (3) . The tumor originated from autonomic nervous system, cranial nerves (except the optic and olfactory nerves) and peripheral nerves (2, 3) . These tumors can arise from any nerve covered with Schwann cell sheath (2) .
Schwannoma occurs 11-45 % in the head and neck region (2, 3) . The lateral sides of the neck and paranasal sinuses are more prevalent (2) . Extracranial schwannomas are rarely presented at the tongue and the floor of the mouth. Approximately 1-12% of these tumors have been found in intraoral location and tongue is the most common site (3) . The tumor is frequently smooth-surfaced, slow growing, solitary and asymptomatic (2, 3, 4) . It occasionally causes pain or discomfort. Schwannoma shows no recurrence if completely excised (5, 6, 7) .
We present two cases with tongue schwannoma and also review English medical literature about it.
Case Reports
First case was a 21 year-old man admitted to our clinic with history of slowly enlarging tongue mass in a period of one year. Physical examination showed a non-tender, elastic, oval, 20x30 mm sized mass with smooth mucosal surface at the left side of the tongue (Figure 1) . In physical examination, no other finding was found. The patient described discomfort in chewing, but there were no changes in swallowing and taste functions. His medical history was unremarkable. The case was operated for diagnosis and treatment under local anesthesia. A vertical incision was made and encapsulated mass was excised by submucosal blunt dissection. Tracheostomy was not needed. During postoperative period, edema was seen at left side of tongue but it was regressed totally in a week. Macroscopic examination of the mass revealed well capsulated, yellow-grey colour mass. Histopathological diagnosis was schwannoma. There was no recurrence during 17 months of follow up.
The second case was a 21-year-old man with complaint of a mass on the tip of his tongue for seven months. He had no pain. Physical examination showed a non-tender, elastic, oval, 15x20 mm sized mass with smooth mucosal surface at the tip of tongue. Other findings in his physical examination was unremarkable. The mass was excised by intraoral approach. Histopathological evaluation showed an intact superficial epithelium, myxomatous stroma and spindle Schwann cells inside hypercellular (Antoni A) and hypocellular (Antoni B) areas ( Figure  2 ). S-100 protein was positive but there was no mitosis or atypia (Figure 3 ). There was no recurrence during 23 months follow up.
Review Results
The English medical literature was searched in Pubmed from 1996 to 2010 using key words as schwannoma, neurilemmoma, tongue schwannoma and lingual schwannoma. The cases were accepted for the review if they provided enough data about following criteria; surgical approach, sex, age, size, location of the masses. The cases were analyzed according to the criteria and also assessed the radiological and diagnostic approaches and modalities. All cases had been confirmed as schwannoma histopathologically.
We found 87 cases with tongue schwannoma in Pubmed, and 67 cases were reported in English. 48 cases had full-text documents and they were reviewed but 6 articles were not providing all criteria. The remaining 42 cases, which were accepted for review, are shown in Table I .
The masses were seen at all age ranges, nevertheless it was mostly seen in the second and fourth decades of life, and the average age was 30.92 (range 7-77 years). The age distribution of the cases is shown in Table II . Sex predilection was nearly equal (24 males and 18 females).
The most common symptoms of the patients with tongue schwannomas were painless swelling, tenderness, pain, and otalgia sequentially. A patient had a huge mass (80 mm) at the base of the tongue, and that patients' complaint was weight loss because of swallowing difficulty in a long period. Schwannomas located at the tip of the tongue in 9 cases as in our one case, located at base in 10 cases, at left or right side in 16 cases as in our one case, at ventral surface in 6 cases and sublingual surface of the tongue in 1 case. Only two masses had pedicles. Average sizes of the masses were 23.66 mm in diameter. The largest size was 79 mm and the smallest was 5 mm.
In our review 10 cases were detected using MRI (Magnetic resonance imaging) study, 13 cases had CT (Computed tomography) imaging, and only three cases had needed CT and MRI together for diagnosis. Nearly half of the surgeons (20 cases) firstly preferred excisional biopsy for diagnosis instead of using imaging modalities, especially in cases with schwannoma located at ventral tip and side. Fine needle biopsies were made in seven cases for diagnosis before surgery and 4 of them were located at base, and 3 of them were at ventral side.
Masses, which were located at base and sublingual portion, were operated under general anesthesia; also two masses located laterally were operated under general anesthesia, too. Four cases were operated by suprahyoid pharyngotomy and submandibular approaches. All other cases were operated under local anesthesia by an intraoral approach (90.9%). One patient had an intraoral laser excision for the disease. In order to prevent respiratory distress after surgery for suprahyoid and submandibular approach, tracheotomy was performed before surgeries. No serious complications were seen after surgery.
The post-operative period of cases was uneventful and no recurrence was observed. We couldn't find any information about follow-up of 3 patients. The longest follow up time was 16 years.
Discussion
Schwannomas are solid and slow-growing tumors originating from Schwann cells of the nerve sheath. Approximately 25-45% of all schwannomas occur in the head and neck region (2, 3). Das Gupta et al (8) reported 136 cases of schwannoma in the head and neck which consisted of 60 cases in the neck, 10 cases in the parotid gland, 9 cases in the cheek, 8 cases in the tongue, and 8 cases in the pharynx. The parapharyngeal space is the most common site in the head and neck region (2, 3) . 1% of the head and neck schwannomas occur at the tongue (1, 8) .
The possible etiologies of the tongue schwannoma are spontaneous growth, external injury, chronic irritation, or exposure to radiation; but the certain cause of the tongue schwannoma is unknown. Lee et. al reported that schwannoma of the tongue is caused by tongue bite (9) . In our review one case had a tongue bite history (10) . Shore-Freedman et. al (11) found 29 schwannomas in a long-term followup of more than 2000 patients who had undergone irradiation to neck. Schwannomas can arise from cranial nerves such as vagus nerve, spinal roots and peripheral nerves (8, 12) . In review cases, the nerve origin of the masses weren't found but we suggested that the origin could be the peripheral root of the hypoglossal nerve.
The tongue schwannomas can be located at all parts of the tongue but were mostly located at one side of the tongue (36.3%), following base (24.2%), tip (21.2%) and ventral surface (15.1%) in our review.
Symptoms of tongue schwannomas include painless swelling and tenderness, snoring, pain, otalgia, dysphagia, and change of the voice quality. At our review, masses at the base of the tongue had snoring, dysphagia, otalgia and pain symptoms but masses which were located at the tip and lateral sides, had mostly painless swelling and discomfort due to teeth contact. Moreover if the schwannomas arises in the posterior two-thirds of the tongue, they are more likely to produce debilitating symptoms.
Choice of diagnosis at most of the cases was excisional biopsy. If the masses are excised totally, there is no need to do fine needle biopsy before surgery but masses which were located at base or sublingual portion are exceptions. In our cases, we didn't perform fine needle biopsy and preferred excisional biopsy because of their location and easy surgical approach. Histological diagnosis of schwannoma includes the presence of a capsule, Antoni A or Antoni B stroma, and positive stain with S-100. Antoni A (cellular region) demonstrates compacted spindle cells, of which nuclei occasionally line up in palisades, forming Verocay bodies. Antoni B (edematous region) shows loose spindle cells within myxoid matrix (3). An acid S-100 protein in the supporting cells of the central and peripheral nerve can be demonstrated in schwannoma, particularly in the Antoni A areas. Necrosis, cystic degeneration and focal thrombosis can be seen (5, 8) .
Schwannomas are almost slow-growing, painless masses and it is diagnosed by histopathological examination or imaging modalities. MRI is superior to CT in several aspects. The MRI image is not degraded by dental amalgam or the beam-hardening artifacts that plague CT scanning of the oral cavity. In addition, MRI allows an accurate measurement of tumor size and precise localization in relation to other structures. In our review we observed that mostly MRI was preferred and advised for the tongue base mass because MRI has a high spatial resolution and it shows structure of mass in detail (13, 14) . If the surgeon is in doubt then imaging modality of choice for schwannomas of the tongue is MRI. There were no need to evaluate with radiological investigation for the masses which were located at tip and lateral site and total excision is the choice for diagnosis and treatment (10, 15) . In our cases, total excision was preferred instead of imaging studies.
Schwannomas rarely showed changes of tendency to malignancy (3). Malignity was found in 16% of all schwannomas (8). 9-14 % of malign schwannomas was presented in head and neck (15) . Although malignant transformation of a benign schwannoma of the tongue has been controversial, it remains a concern. In our review we didn't find any malignant change of tongue schwannomas.
The surgery must be performed by general anesthesia for masses which were located at base of tongue. Tracheotomy must be kept in mind especially in big masses which were located at the base of tongue (13, 14) . Cases which were located at lateral and tip, were operated mostly by local anesthesia and no complications were seen in our review.
Total surgical excision is the choice of treatment. Our cases were excised totally under local anesthesia by intraoral approach. The most common approach was the transoral route. All masses were excised totally regarding our review except in four cases; moreover, 90% intraoral approach was used. If the mass is located at the base of tongue, inaccessible via mouth, and also size is larger than 30 mm, open techniques such as suprahyoid pharyngotomy (13, 16) , submandibular technique and mandibulotomy with lip splitting (14) should be preferred to avoid significant morbidity. More recently, the use of CO2 laser for excision of tongue schwannoma has also been reported (17) . The goal of surgical therapy is complete resection.
Recurrence of tongue schwannoma is rare. In our review no any recurrence was noted and the longest follow up time was 16 years.
Benign and malignant lesions can be seen on the tongue. The growth, histopathological examination and clinical appearance must be observed in differential diagnosis. Pain and neurologic deficit supports malignancy (15, 18) . Fibroma, malign fibrous histocytoma, leiomyoma, lipoma, neuroma and adenoma must be considered in the differential diagnosis of the tongue masses (15) . Squamous cell carcinoma and salivary gland tumors must be kept in mind in the case of malignancy. Multiple lesions occur in multiple localized schwannomas, von Recklinghausen's disease and Schwannomatosis which is a non-hereditary disease characterized by multiple subcutaneous and intradermal schwannomas along with variety of intracranial tumors (15) .
In conclusion, schwannoma of the tongue is a solid and slow-growing tumor which occurs rarely but must be kept in mind at differential diagnosis of tongue masses. Symptoms mostly include pain and tenderness. Total surgical excision is the treatment of choice and intraoral resection is common approach for treatment. Schwannomas rarely showed changes malignancy.
